Lin28a functionally modulates bupivacaine-induced dorsal root ganglion neuron apoptosis through TrkA activation.
Lin-28 Homolog A gene (Lin28a) is an important regulator in nerve system. In this study, we investigated the functional mechanism of Lin28a during the process of bupivacaine (BUP)-induced neuronal apoptosis of spinal cord dorsal root ganglion neurons (DRGNs). Young mouse DRGNs were cultured in vitro and treated with series concentrations of BUP. Apoptosis was evaluated by TUNEL assay. Corresponding Lin28a mRNA and protein expressions were evaluated by qRT-PCR and western blot (WB) assays. Lin28a was downregulated by siRNA and its effect on BUP (5 mM)-induced DRGN apoptosis was measured by qRT-PCR, WB and TUNEL assays, respectively. Alternatively, Lin28a was upregulated in DRGNs. It's effect on BUP (0.1 mM)-induced DRGN apoptosis was also measured. Finally, WB was used to examine Caspase-3/9 and TrkA protein expressions in Lin28a-downregualted and BUP-injured DRGN to explore Lin28a-associated signaling pathways. In DRGN in vitro culture, 0.1 mM BUP induced moderate neuronal apoptosis while 5 mM BUP induced significant apoptosis. Lin28a mRNA and protein were both upregulated by BUP, in concentration-dependent manner. Functional assays showed that Lin28a downregulation rescued 5 mM BUP-induced neuronal apoptosis, whereas Lin28a upregulation aggravated 0.1 mM BUP-induced neuronal apoptosis in DRGNs. WB showed that Lin28a downregulation reduced Caspase-3/9 proteins and activated TrkA through phosphorylation in BUP-injured DRGNs. Lin28a is a potent regulator in BUP-induced neuronal apoptosis in DRGNs. The apoptotic protection by Lin28a inhibition is likely through the activation of TrkA signaling pathway.